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Abstract
This second investigation of teachers and students at the Eastern Townships School Board had eight research objec-tives. It aimed to determine, according 
to the perceptions of the teachers and students, the 
impacts of information and communication tech-
nologies (ICT) on students’: (1) writing skills, (2) 
creativity, (3) communication and cooperation, (4) 
effective work methods, and (5) capacity to exer-
cise critical judgment. Another aim was to identify 
the main (6) benefits and (7) challenges of regular 
use of technologies in the classroom, as well as (8) 
the equipment and access available to teachers and 
students at the school board. In all, 2,712 students 
(from grades 3 to 11) and 389 teachers participa-
ted in this questionnaire survey. The results reveal 
that ICT have had a major impact on the students, 
particularly in their skills and competencies (wri-
ting, creativity, work methods, communication and 
cooperation, critical judgment, etc.). The results also 
highlight how the teachers in this school board have 
succeeded, through their pedagogical strategies 
and other teaching activities, in giving technology 
a central role in the writing process. Technologies 
have enabled both teachers and students to write 
better, more, and with more inspiration. Besides 
the substantial impacts on writing, the results also 
show the main benefits of using technologies in 
the classroom, as underscored by the teachers and 
students: academic motivation, access to extensive 
information, a wide variety of available resources, 
the potential for individualized learning, and grea-
ter feelings of competence, to name only a few. The 
integration of ICT into education comes with cer-
tain problems, however. The two biggest challenges 
for teachers and students were the equipment and 
classroom management. This report concludes with 
a list of twelve recommendations.
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This research project began with a mee-ting in the fall of 2009 between Ron Canuel, former Director General of the Eastern Townships School Board,1 
and Professor Thierry Karsenti of the Université 
de Montréal, holder of the Canada Research Chair 
on Information and Communication Technologies 
(ICT) in Education. At this meeting, the first of 
many, it was agreed to set up a research project that 
responded to both the scientific objectives of the 
Canada Research Chair on ICT and the constant 
concern of the Eastern Townships School Board 
to find ways to maximize the academic success of 
students throughout the region. After a number of 
discussions with the school board administration 
and school principals, it was decided to launch a 
study with the aim of gaining a better understan-
ding of the benefits and challenges of using laptops 
in primary and secondary schools in the Eastern 
Townships School Board.
Following this first investigation, which was widely 
disseminated in February 2011, an official partner-
ship was set up between the Canada Research Chair 
and the Eastern Townships School Board. Un-
der this partnership, the current General Director 
of the Eastern Townships School Board, Chantal 
Beaulieu, and the Research Chair team decided to 
conduct a second investigation. It would focus not 
only on the benefits and challenges of using tech-
nologies in the classroom, but also on the impacts 
of these technologies on certain of the students’ 
competencies and skills. This second investigation, 
conducted in partnership with the Canada Re-
search Chair on ICT in Education and the Eastern 
Townships School Board, also marks the ten years 
since this school board became the first in Canada 
and in North America to provide its students with 
laptops on such a large scale.
In the last ten years, over 8,000 laptops have been 
handed out at the school board, mainly to students 
1 He is currently Chief Executive Officer of the Ca-
nadian Education Association (CEA).
in grades 3 to 11. In addition, it is worth mention-
ing that all the teachers, technicians, and education 
support staff were provided with laptops, as well 
as students with learning problems. This study was 
therefore the product of an exemplary collabora-
tion between a group of elementary and secondary 
teachers and a university research community.
The Eastern Townships School Board appeared 
to provide a highly favourable setting for a study 
on the benefits and challenges of using laptops in 
elementary and secondary school. In fact, the stu-
dent dropout rate stood at 42% ten years ago, and 
the board was ranked 67th out of 69 boards across 
the province of Quebec. This pitiful performance 
forced the entire education community at the East-
ern Townships School Board, including directors, 
school principals, teachers, and commissioners, to 
undergo a major rethinking of how their students 
were being taught. They then did what no other 
school board in Quebec or in Canada had ever 
done before: they bought 4,500 laptop computers 
and gave one to each student, from grades 3 to 11. 
Now, ten years after changing its pedagogical ap-
proach along with this wide-scale technological 
implementation, the school board has leapt from 
67th to 23rd position in the province. In addition, 
the dropout rate has been cut almost in half, from 
39.4% to 22.1%. This is one of the most dramatic 
improvements in dropout rate among all Canadian 
school boards. Furthermore, far from being re-
solved, the dropout problem has been getting worse 
in Quebec over the last ten years. In this respect, 
Quebec has shown the worst performance in Cana-
da, according to Statistics Canada (Gilmore, 2010). 
In concrete terms, about 35% of boys and 23% of 
girls drop out of the public school system, accord-
ing to the Ministère de l ’Éducation, du Loisir et du 
Sport du Québec (Quebec’s department of education, 
recreation and sport – MELS – 2010). The MELS 
also reported in 2000 that 26% of youths enrolled 
in public secondary schools left without graduating. 
In 2008, that number rose to 29%. The consequenc-
1. Introduction
    
Benefits	and	challenges	of	using	laptops	in	elementary	and	secondary	school
es of this mass abandonment of schools will be dev-
astating, for both the youths and society as a whole. 
The Canadian Council on Learning (2011), an in-
dependent group, attempted to calculate the costs. 
For Quebec, it would cost around 1.3 billion dol-
lars in terms of lost taxes and other contributions, 
increased provision of health and social services, 
and higher crime rates. Against this background of 
climbing dropout rates throughout Quebec, the op-
posite trend has emerged at the Eastern Townships 
School Board. Although this study did not aim to 
establish a correlation between improved academic 
outcomes and the use of technologies in class, we 
considered it particularly relevant to seek a better 
understanding of the role of widespread integration 
of ICT into education.
Finally, we must mention that the team of the Cana-
da Research Chair on ICT in Education (Prof. Thi-
erry Karsenti, Prof. Simon Collin, Ariane Dupuis, 
Prof. Stéphane Villeneuve, Gabriel Dumouchel, 
Jean-Philippe Robin, and Sophie Goyer), support-
ed by the Centre de recherche interuniversitaire sur 
la formation et la profession enseignante (CRIFPE), 
has the expertise to conduct this rigorous study. The 
CRIFPE has received the Whitworth Research 
Collaboration Award from the Canadian Educa-
tion Association (CEA) for excellence in Educa-
tion Research, as well as the Prix de reconnaissance 
de l ’Association des doyens et directeurs pour l ’étude et 
la recherche en éducation au Québec (ADEREQ) in 
recognition of its outstanding contribution through 
its achievements and its support for education re-
search and outreach. Let us recall that the Canada 
Research Chair Program stands at the center of a 
national strategy to make Canada a leading country 
in research and development. Canada’s chairhold-
ers strive for research excellence in the natural sci-
ences, engineering, health sciences, humanities, and 
social sciences. The goal is to improve our depth 
of knowledge and quality of life and to strengthen 
Canada’s international competitiveness. The chair-
holders work with teams of outstanding researchers 
who are acknowledged by their peers as leaders in 
their field.
This preliminary report presents the results of a 
study conducted from March to November 2012. 
The research objectives are presented (Section 2), 
followed by the theoretical framework and the sci-
entific relevance of investigating a “one laptop per 
child” program (Section 3), and the data collection 
and analysis methods (Section 4). The results are 
presented in Section 5, grouped under eight dis-
tinct themes: 
5.1 The equipment and access available to tea-
chers and students at the Eastern Townships 
School Board
5.2 The role of ICT on students’ writing skills
5.3 The role of technologies on students’ capacity 
to be creative
5.4 The role of technologies on students’ capacity 
to communicate and cooperate
5.5 The role of technologies on students’ capacity 
to work effectively
5.6 The role of technologies on students’ capacity 
to exercise critical judgment
5.7 The main benefits of ICT for students and 
teachers
5.8 The main challenges for students and tea-
chers.
The conclusion is then presented (Section 6), fol-
lowed by a section on directions for future research 
(Section 7) as well as a number of recommendations 
(Section 8) to conclude this preliminary summary 
research report.
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This second investigation in teachers and students at the Eastern Townships School Board had eight objectives:
1. Determine the equipment and access availa-
ble to teachers and students at the Eastern 
Townships School Board
2. Determine the role of ICT on students’ wri-
ting skills
3. Determine the role of technologies on stu-
dents’ capacity to be creative
4. Determine the role of technologies on stu-
dents’ capacity to communicate and cooperate
5. Determine the role of technologies on stu-
dents’ capacity to work effectively
6. Determine the role of technologies on stu-
dents’ capacity to exercise critical judgment
7. Determine the main benefits of ICT for 
students and teachers
8. Determine the main challenges for students 
and teachers.
2. Objectives
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This study was conducted in the context of emerging technologies and their in-creasingly widespread incorporation into education. According to Redecker 
(2009) and Siemens and Tittenberger in the Hand-
book of Emerging Technologies for Learning (2009), 
we understand “emerging technologies” to mean 
the most recent forms of technology, whether ma-
terial (ever faster and more powerful laptops, com-
pacts, and the more affordable iPhones and iPads, 
etc.) or virtual (social networks such as Facebook), 
microblogs (Twitter), blogs, social bookmarks (e.g., 
Diigo), podcasts, videocasts (e.g., YouTube), and 
so on. Today’s emerging technologies have sprung 
from two interrelated innovations: first, the appear-
ance of Web 2.0 (O’Reilly, 2005), which consti-
tuted a move from information distribution to an 
interactive environment of individual publication, 
collaboration, sharing, and customized information 
(Dohn, 2009); and second, the technological prog-
ress that has made information and communication 
via Web 2.0 accessible anytime and anywhere, using 
a touch screen mobile device, a smartphone, a tablet 
computer, or a notebook (mini-laptop). Thus, the 
increasing use of technologies in education could 
help resolve a long-standing dilemma in ICT inte-
gration: lack of access and limited computer equip-
ment. 
Aside from their growing role in education, the 
use of emerging technologies to educate youth is 
a major societal issue. In the words of Kofi An-
nan, speaking at the 2005 World Summit on the 
Information Society, “A technological revolution 
is transforming society in a profound way. If har-
nessed and directed properly, information and com-
munication technologies (ICT) have the potential 
to improve all aspects of our social, economic and 
cultural life.” They will also have an increasingly 
influence on how societies evolve, with significant 
impacts on economic, social, and professional di-
mensions (Redecker, 2009). […] In terms of educa-
tion, these changes have manifested in new kinds of 
learners. Redecker’s (2009) literature review reports 
nine learning patterns that are typical of today’s 
learners: constant use of technologies, multitasking, 
individualism, personalization, greater connectivity 
(availability anytime, anywhere), immediacy, use of 
various media types, engagement and work-orien-
ted attitude, sociability, and new habits to meet new 
needs (e.g., computer skills to cope with exploding 
information). Academic success, which so far has 
been measured mainly in cognitive terms, appears 
to be increasingly determined by young people’s 
technocognitive skills. In other words, they must be 
able to master the technologies that surround them 
and use them to learn, instead of merely submitting 
or reacting to them. In fact, there is every reason 
to believe that the use of technologies to learn is 
now a key cross-cutting competency that enables 
youth to perform better at school, and more broadly 
speaking, as members of the knowledge society in 
which we now live. Being able to self-learn, find 
information, and use technological tools to com-
municate has become a prerequisite for successful 
adaptation to an ever-changing world, and for full 
participation as a socioprofessional (OECD,2008). 
Some governments have understood this well, in-
cluding the United States, which has proposed “A 
21st Century Model of Learning Powered by Tech-
3. Theoretical 
   framework and     
   scientific relevance
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nology” (Atkins et al., 2010). Technologies there-
fore constitute a growing educational imperative. 
Aside from their increasing presence, therefore, 
emerging technologies constitute an increasingly 
important issue for the social and professional fu-
ture of learners.
Among the notable emerging technologies used in 
Western education systems are the “one laptop per 
child” projects, which allow implementing the most 
advanced educational approaches (see, e.g., Bebell 
& Kay, 2010; BECTA, 2005a; Grimes & Wars-
chauer, 2008; Morrison, Ross & Lowther, 2009; 
Spektor-Levy, Menashe, Doron & Raviv, 2010). In 
effect, the provision of individual laptops in class 
has left more traditional arrangements, such as the 
computer lab, in the dust. Because they mobilize 
considerably more of the technoeducational poten-
tial of ICT, this kind of program has been growing 
in popularity. Today, more and more classrooms are 
taking the leap to provide each child with a laptop. 
However, even though the “one laptop per child” 
approach lessens the computer accessibility pro-
blem, it is not without its own problems. In fact, 
this technoeducational approach brings new chal-
lenges along with new opportunities for teaching 
and learning, which have received little attention 
to date. For example, we know very little about 
which pedagogical uses of laptops in the classroom 
are more liable to foster learning (Freiman, Beau-
champ, Blain, Lirette-Pitre & Fournier 2010). Mo-
reover, studies of the long-term impacts on large 
population samples are almost nonexistent (Fleis-
cher, 2012), although a handful of informative lite-
rature reviews, such as by BECTA (2005b), Penuel 
(2006), and Holcomb (2009) have been published.
These limitations of the “one laptop per child” in-
novation may be added to those of the broader area 
of the pedagogical integration of ICT in education. 
In this respect, we note that, despite the importance 
of ICT for society, professional life, and education, 
the pedagogical use of ICT at school remains an 
immense challenge throughout the Western world. 
Many studies have shown that teachers are still 
failing to take full advantage of ICT in their tea-
ching practice (see Balanskat et al., 2006; Becta, 
2006; Hutchison & Reinking, 2011; OCDE, 2008; 
Ramboll Management, 2006). This conclusion has 
been reached in studies conducted in both North 
America and Europe. Consequently, even though 
all education actors—including teachers, princi-
pals, and commissioners—talk positively about the 
educational potential of ITC, their enthusiasm ap-
pears to be based largely on intuitive or ideological 
arguments (Livingstone, 2012) rather than actual 
experience or know-how. 
Let us keep in mind that the issue in the “one lap-
top per child” approach is not computer accessibility 
(because the computers are there in the classroom), 
but computer use as well as training and develop-
ment in technoeducational skills for both teachers 
and students so that they can make optimal use of 
the equipment that is available to them. This cen-
tral issue in the evolution of ICT in education is 
consistent with the eight study objectives presented 
in Section 2.
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This study was conducted in a specific setting: the Eastern Townships School Board. Ten years ago, this school board launched a “one laptop per child” initia-
tive throughout all the schools in its district. Over 
the years, more than 15,000 young people had the 
use of a personal laptop for the majority of their 
elementary and secondary school years. This is one 
of the rare examples in North America where a “one 
laptop per child” program has been maintained for 
this length of time (ten years and counting) and 
on this scale (the majority of students in a school 
board).
4.1 Participants
In all, 2,712 students from grades 3 to 11 and 389 
teachers participated in one of the many data col-
lection steps in this study.
4.2 Main data collection    
 instruments
Six main data collection instruments were used:
1. Online survey questionnaires for teachers
2. Online survey questionnaires for students
3. Individual semi-directed interviews with 
students
4. Individual semi-directed interviews with 
teachers
5. Group interviews with students
6. Videotaped classroom observations.
For purposes of this summary report, we will focus 
on the first two instruments, the online question-
naires. Each of the two questionnaires (teachers 
and students) contained 10 sections addressing the 
research objectives. The questions were selected and 
adapted from an extensive review of the literature 
on surveys of educational technologies. The survey 
had the advantage of being readily accessible by a 
large number of teachers and students. It proved 
highly useful for our study, in that we were able 
to reach a substantial sample of respondents (over 
2,700 students and almost 400 teachers).
The protocols for the individual semi-directed and 
group interviews with both teachers and students 
included revisiting the question categories from 
the questionnaires. From the interviews, we gathe-
red the teachers’ and students’ perceptions of our 
research objectives. The group interviews were par-
ticularly useful in revealing points of consensus and 
dispute among the participants. They are currently 
under analysis, and results will be presented in a 
subsequent report.
As part of this research project, we also observed 
classroom situations to gain first-hand knowledge 
of the actual use of laptops in the classroom, as well 
as the inherent benefits and challenges. We should 
mention that the analysis of the videotaped obser-
vations is ongoing, and the results will be presented 
in a subsequent report. The present report focuses 
on the results of the questionnaire responses by the 
teachers and students.
4.3 Data treatment and    
 analysis
Because the data from the questionnaires comprise 
both numbers (closed responses) and texts (open-
ended responses), they were subjected to both quan-
titative and qualitative analysis. The qualitative data 
(open-ended questionnaire responses and indivi-
dual and group interview transcripts) were analyzed 
using a coding system, whereby each text segment 
(e.g., a sentence) was assigned, as systematically and 
as rigorously as possible, to a semantic category. For 
example, “Using a laptop in class really helped me 
improve my French” was assigned to the category, 
“positive impact of laptops on learning.” The quali-
tative data analysis followed a content analysis ap-
proach inspired by L’Écuyer (1990) and Huberman 
4. Method
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and Miles (1991, 1994). Qualitative analyses were 
performed using QDAMiner, which is widely used 
for qualitative research data (see Karsenti, Komis, 
Depover & Collin, 2011). Quantitative data were 
analyzed using SPSS 20.0 and LISREL 8.8 to ob-
tain descriptive and inferential statistics. Analyses 
of variance were also run to better understand the 
impact of ICT on teaching and learning, and re-
sults will be presented in a subsequent report.
Once we obtained the preliminary results of the 
qualitative and quantitative analyses of the ques-
tionnaire responses, we met with the school princi-
pals and teachers at the Eastern Townships School 
Board. The aim was to determine whether, and to 
what extent, the results agreed with their percep-
tions and knowledge of the situation in order to va-
lidate the obtained results. Their feedback allowed 
us to refine our interpretations of the results and 
gain a deeper understanding of the educational 
context.
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The main results of the questionnaire res-ponses by students and teachers are pre-sented in this section. Recall that both questionnaires included closed questions, 
where respondents had to choose from a list of res-
ponses, and open-ended questions, such as “What 
are the two main benefits of the technologies that 
you have used….?” The questionnaire results are 
presented as graphics and text extracts. Video ex-
cerpts from the classroom observations, available 
on our website (etsb.crifpe.ca), will be presented 
orally during the press conference to illustrate the 
obtained results. The results are presented in terms 
of the eight study objectives, as follows:
1. The equipment and access available to tea-
chers and students at the Eastern Townships 
School Board
2. Impact of ICT on students’ writing skills
3. Impact of technologies on students’ capacity 
to be creative
4. Impact of technologies on students’ capacity 
to communicate and cooperate
5. Impact of technologies on students’ capacity 
to work effectively
6. Impact of technologies on students’ capacity 
to exercise critical judgment
7. Main benefits of ICT for students and tea-
chers
8. Main challenges for students and teachers.
5. Main results
5.1 Technological equipment 
and access to internet
In terms of access and equipment, let us begin by 
recalling that the aim of providing “one laptop per 
child” is to help overcome a recurrent barrier to the 
pedagogical integration of ICT: lack of access to 
computer equipment by teachers and students. In 
fact, most of the students in grades 3 to 11, all the 
students with learning problems, all the teachers, 
and all the education support staff and school prin-
cipals at the Eastern Townships School Board were 
given a laptop (for a total of over 5,000 laptops), 
besides mobile labs. To add to this enriched tech-
nology environment at school, access to ICT equi-
pment was also high at home. Unsurprisingly, both 
teachers and students at the Eastern Townships 
School Board were relatively well equipped and 
had Internet connection at home. In fact, 94.2% of 
the teachers had Internet at home (Figure 1), and 
so did 90.4% of the students (Figure 2). This far 
surpasses the rates reported in recent Canada-wide 
surveys (e.g. Statistics Canada, 2011). Nevertheless, 
even though the national statistics were exceeded, 
we should mention that 9.6% of the students who 
responded did not have an Internet connection at 
home. In today’s so-called knowledge and infor-
mation society, the school would therefore provide 
these students with their only opportunity for In-
ternet access. Given the critical need for informa-
tion literacy and connectedness in order to ensure 
the socioprofessional future of children living in 
Western societies (OECD, 2012), it is reasonable to 
conclude that the Eastern Townships School Board, 
through its “one laptop per child” program, is going 
a long way to compensate for lack of equipment 
and access by the technologically excluded. Finally, 
we note that 37% of the teachers and students had 
a smart phone, and 29% of the teachers and 20% of 
the students had acquired a tablet computer.
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Figure 1.  Rate of Internet connection at home for 
surveyed teachers.
Figure 2.  Rate of Internet connection at home for 
surveyed students.
5.2 Impact of technologies on  
 students’ writing skills
Writing is a one of the basic transversal competen-
cies in education, and it is a central condition for 
successful education (UNESCO, 2005). Since 1998, 
researcher Jacques Anis has shown how technolo-
gies (particularly word processing programs) have 
shaped the writing process by exempting the writer 
from following a set formula. In addition, several 
meta-analyses, for example by Goldberg, Russell 
and Cook (2003) and Rogers and Graham (2008), 
have concluded that ICT can improve the quality 
of students’ writing. Recent empirical studies on 
“one laptop per child” programs (Grimes & Wars-
chauer, 2008; Gulek & Demirtas, 2005; Morrison 
et al., 2009; Suhr, Hernandez, Grimes & Wars-
chauer, 2010) have reached the same conclusion. 
Accordingly, in this study, we felt it was relevant 
to better understand how students and teachers use 
technologies in the writing process.
We begin by underscoring that, according to the 
quantitative results, paper remains the teachers’ me-
dia of choice for teaching writing strategies (Figure 
3). However, we note that the computer was used 
fairly often for preparing a first draft (71.2%) and 
reviewing the assignment and then making correc-
tions (77.7%).
    
Benefits	and	challenges	of	using	laptops	in	elementary	and	secondary	school
Figure 3.  Teachers’ perceptions of teaching writing 
strategies using paper or technologies.
The qualitative results shed further light on the 
above results, indicating that technologies and pa-
per were combined to carry out writing activities. In 
fact, according to some respondents, they used tech-
nologies at different stages of the writing process. 
The most frequently reported example (63.3%) was 
when students wrote a first draft on the computer, 
printed it so they could correct it, and then wrote 
a final version on the computer. The second most 
reported example (24.5%) was when students wrote 
their first draft on paper and then reviewed it and 
wrote the final version on the computer. Few tea-
chers used a computer alone, with no use of paper. 
They must print their rough copy, revise and edit using 
a colored marker or highlighter so I can see their thou-
ght process. Peer editing and read a-louds must be 
done also at this time. They go back to their laptop and 
make the corrections they have noted, re-read again, 
and then print the final copy. All copies must be han-
ded in. (T1)
We write rough drafts on paper first. They use spell-
check and dictionary on the laptop. (T2)
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Of the tools the students used during writing acti-
vities (Figure 4), the quantitative results show that 
the automatic spell check function in Word was far 
and away the more often reported by respondents 
(43.7%). Trailing considerably behind was a hard-
copy dictionary (10.7%) and an online dictionary 
(7.7%).
Figure 4.  Use frequency of the main tools used during 
writing activities.
 
These results can be compared with the qualitative 
results on the students (Figure 5). It is notewor-
thy that a large majority of respondents mentioned 
that they made fewer mistakes when writing with 
the computer, thanks to the automatic spell check 
function, and that 27.9% said they could write faster 
and more easily with a computer than on paper. On 
this last point, we may assume that the ease with 
which the students wrote on the computer allowed 
them to spend less time producing their texts and 
therefore more time revising them. 
Because I’m a faster typer than writer, so I have a fas-
ter finishing rate and therefore more time to look over 
my work then when I’m writing it by hand where it 
can sometimes get messy trying not to lose my train of 
thought. (S1)
It is easier and less intimidating to correct mistakes, 
improve grammar and improve the flow of sentences, 
because there is no need to go back, erase my WHOLE 
paragraph, and then rewrite-it ALL. (S2)
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Figure 5.  Students’ perceptions of the main benefits of 
writing by computer.
 
Finally, we note that a minority of the students and 
teachers offered a convincing argument for the li-
mitations of the automatic spell check to help them 
develop their writing skills.
Because every time we made a mistake, it’s the compu-
ter that corrects, it is not us, therefore, when we write 
with hand, we face too many difficulties in grammar, 
in spelling, and so on. (S3)
Laptops have auto-correct on word, therefore making 
me appear smarter than I actually am. (S4)
These results underscore the importance of not 
simply encouraging students to use the automatic 
spell check, but also teaching them how to use such 
tools appropriately and in an educationally bene-
ficial manner, and to understand their limitations 
(Cordier-Gauthier & Dion, 2003). This would be 
particularly important for younger students (Brul-
land & Moulin, 2006). 
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5.3 Impact of technologies on  
 students’ capacity to be   
 creative
According to the MELS (2001), “Being creative 
consists essentially in using the resources and ma-
terials at one’s disposal in an imaginative way. These 
resources and materials may include ideas, concepts 
and strategies as well as objects, tools and tech-
niques” (Québec Education Program. Secondary 
Cycle Two. Cross-Curricular Competencies. Page 
11.). For purposes of this study, creativity refers 
to the development or adaptation of teaching and 
learning strategies using technological tools. The 
main result for the impact of technologies on crea-
tivity is that 80% of the surveyed students felt that 
they were more creative when they used technolo-
gies. Two principal reasons are proposed to explain 
this result. First, and in line with the above results 
on writing, because the technologies allowed the 
students to write faster and more easily, they could 
concentrate more on creative content. 
Yes, because writing on the computer is faster than 
writing by hand. In being able to write more in a 
shorter amount of time, I am able to expand on ideas 
and therefore be more creative. (S5)
Second, Internet access allowed the students to find 
new examples and ideas that inspired them to deve-
lop their creativity.
I could go on Google to see pictures of really cool pictu-
res with a lot of colors and let my creativity just flow 
in my brain. (S6)
Like when we are writing an essay, I sometime search 
for “How to start the essay” When I find some good 
words, I usually think of better words. (S7)
However, this second point raises the question of 
plagiarism, either intentional or non-intentional, 
involving inappropriate copy and paste practices. 
Although it is impossible to precisely determine 
the tradeoff between plagiarism and creativity, the 
teachers’ and students’ perceptions on this score 
are enlightening. In response to the question of 
whether their students tended to copy and paste 
texts from the Internet and present it as their own 
work (Figure 6), almost 25.4% of the teachers felt 
that none of their students plagiarized, according 
to the quantitative results. The students were more 
adamant (Figure 6), with 48.1% reporting that 
they did not copy and paste for their assignments. 
We may conclude that the teachers’ and students’ 
perceptions differ considerably on this subject. A 
number of hypotheses may be advanced. The first 
is that the students were unaware of what actually 
constitutes intentional plagiarism, or that the tea-
chers overestimated the tendency in their students. 
In any case, less than 15% of the students, like the 
teachers, felt that plagiarism was a widespread pro-
blem. 
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Figure 6.  Teachers’ and students’ perceptions: 
percentage of students who plagiarize 
using technologies.
5.4 Impact of technologies on 
 students’ capacity to   
 communicate and    
 cooperate
When the MELS (2001) made communication 
part of its core cross-curricular competencies under 
the Québec Education Program, it recognized the 
importance and centrality of this capacity. Creativi-
ty can be developed through current advancements 
in Web 2.0 technologies (Dohn, 2009). Aside from 
the new communication functions that Web 2.0 
has provided, it has profoundly enlarged the poten-
tial for collaboration and sharing, and consequently 
cooperative practices. Therefore, in this study, we 
consider the ability to communicate in combina-
tion with the ability to cooperate (including team-
work).
Concerning the impact of technologies on commu-
nication, we begin by emphasizing that face-to-face 
communication is still the preferred mode by both 
teachers and students, given their physical proxi-
mity at a typical school (Figure 7). To face-to-face 
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communication we may add other means of com-
munication using technologies. Thus, about 40% of 
the students and teachers used email to communi-
cate, mainly for managing assignments and course 
content (e.g., giving and submitting assignments, 
catching up on course work, asking and answering 
questions).
On occasion where, my work was not yet completed by 
the end of the day, I can finished it for homework, and 
email it to my teacher before it becomes a day late, the-
refore I can keep my mark, as oppose to loosing marks 
for it being late. (S8)
When we have homework to send or if we missed a day 
of school we email the teacher and she sends you back 
all the homework and work that you need to retake 
at home so that your work can be done like the other 
people. (S9)
The students themselves used different methods to 
communicate with each other. In addition to face-
to-face communications at school, 66.6% of the 
students used Facebook to communicate with their 
peers “usually” or “always” and 49% used texting 
with similar frequency. These correspond closely 
to the main uses of technologies by young people 
across the province of Quebec (CEFRIO, 2011, 
2012). 
Two purposes for communicating were reported: 
social (e.g., to keep in touch, socialize, plan activi-
ties) and educational (e.g., for teamwork, sending 
and receiving information, asking and answering 
questions). In addition, technologies were someti-
mes used to support teamwork, which is consistent 
with the competency of cooperation examined in 
this study.
If we are apart and still need to hand in a project that 
is not finished, Facebook, Facetime, text messages and 
emails can come up handy to share and take informa-
tion from our teammates even when we are not to-
gether we keep it as a team. (S10)
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Figure 7.  Students’ perceptions of the frequency 
with which they used technologies to 
communicate with each other.
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5.5 Impact of technologies  
 on students’ capacity to   
 work effectively
As the MELS (2001) states, effective work methods 
involve “planning work to be done, ensuring that it 
is done on time, taking into account various obs-
tacles, locating the available resources and gathe-
ring the required materials” (Québec Education 
Program. Secondary Cycle Two. Cross-Curricular 
Competencies. Page 13). Our purpose in exami-
ning this ability was simply to determine whether 
technologies can help develop it.
The results on effective work methods have largely 
been addressed above in relation to writing, commu-
nication and cooperation. Nevertheless, we would 
like to underscore here that the great majority of 
students (73.6%) felt that they “usually” or “always” 
worked more effectively when they used a compu-
ter to do their work, according to the quantitative 
results (Figure 8). Although not very enlightening 
in itself, this result reminds us that technologies can 
foster academic motivation because students per-
ceive the learning experience as more positive and 
effective.
Figure 8.  Students’ perceptions of the usefulness 
of technologies for working effectively 
at school.
The main advantages are that when you use a lap-
top at school you usually are more organized in your 
work therefore you always give in your work at 
the right time. You know where everything is wi-
thout losing all your papers, notes and so on. You can 
always keep in touch with the teacher. (S11)
Work is also being done faster and more effectively 
because information and tools are right there when 
we need them the most, unlike in books. (S12)
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5.6 Impact of technologies on 
 students’ capacity to 
 exercise critical judgment 
In order to exercise critical judgment, according to 
the MELS (2001), “One must examine the issues 
involved, consider the information and evaluate 
its accuracy, and put the situation in perspective” 
(Québec Education Program. Secondary Cycle 
Two. Cross-Curricular Competencies. p. 9). For 
purposes of this study, and in relation to technolo-
gies, this capacity was considered mainly through 
perceptions of the students’ ability to find informa-
tion and judge its validity, which is in line with ano-
ther MELS (2001) competency: “uses information 
and communications technologies.” In this respect, 
we see an interesting difference in the quantitative 
results between the students’ and teachers’ responses 
(Figures 9 and 10). Although 62.7% of the students 
felt that they were at the advanced or expert skill 
level in searching for information on the Internet, 
only 10% of teachers agreed with this perception. 
A similar trend was found concerning the students’ 
ability to judge the validity of the information they 
found: 46.7% of the students reported that they 
were advanced or expert, versus 3.3% of the tea-
chers. In fact, 78.5% of the teachers ranked their 
students as beginners in this skill. Our results are 
in line with recent studies such as the Pew Inter-
net & American Life Project (Purcell et al., 2012) 
in which almost 2000 teachers participated. The 
authors of the report underlined that only a mino-
rity of participating-teachers rated their students’ 
information-literacy skills as excellent or very good.
Figure 9. Teachers’ and students’ perceptions about the students’ level of expertise in finding information.
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Figure 10.  Teachers’ and students’ perceptions about the 
students’ level of expertise in judging 
the validity of found information.
 
Given this pronounced difference in perceptions 
between students and teachers, we may conclude 
that the students overestimated their competency in 
using ICT, confirming the findings of a number of 
studies (Kuiper, Volman & Terwel, 2005; Ladbrook 
& Probert, 2011; Walraven, Brand-Gruwel & Bos-
huizen, 2008). We should nevertheless underscore 
the fact that many students were becoming more 
and more aware of the challenges inherent to fin-
ding the most valid information on the Internet. 
I will always find information on more than one site 
when doing my research so I can see if it is really true 
or someone is trying to trick you. (S13)
5.7	 Main	benefits	of	using	 
 technologies in the 
 classroom
One of the objectives of this study was to gain a 
better overall understanding of the benefits of tech-
nologies from the standpoints of both teachers and 
students. Due to their transversal scope, the results 
reported here on the students’ and teachers’ respon-
ses, based on the qualitative data, end up supporting 
many of the above-reported results on the impact 
of technologies on skills development.
The 389 teachers participated in this study reported 
a considerable number of benefits. Figure 11 pre-
sents the ten main educational benefits of the use 
of technologies in the classroom. The first is stu-
dent motivation, reported by 19.5% of the teachers, 
which concurs with the literature:
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The two greatest benefits are student motivation and 
engagement. The students are much more interested in 
learning new concepts and practicing skills when the 
lessons are supported by interactive technology. (T3)
Access to information, mentioned by 18.4% of the 
teachers, ranks second among the benefits. This was 
considered a major benefit, because information 
was accessible quickly and continuously:
The greatest benefit is the wealth of information 
available at our fingertips. It truly is amazing. Stu-
dents can explore and discover all kinds of knowledge 
and it is accessible to all. (T4)
The variety of available resources was also a main 
benefit, cited by 17.3% of the teachers: 
As a teacher, I am always seeking to improve my cour-
ses, and many of the BBC, PBS and CBC websites 
provide information, images and videos that I use in 
my classroom […] As a teaching resource, the Inter-
net is like having thousands of invisible helpers who 
provide many options for teaching different subject to 
different kids in different ways! (T5)
Next, we note the potential to develop individua-
lized teaching (8.9%), recognized as a distinct ad-
vantage for both gifted students and students with 
learning difficulties.
Students are able to have the curriculum tailored to 
their ability. I am able to use websites for skill deve-
lopment that will adjust to the ability of the student. 
(T6)
Some of the teachers (7.9%) felt that using tech-
nologies in class also allowed them to prepare their 
students to fully partake in society in future:
It benefits the students to be able to work with tech-
nology so as they continue their education they will 
be comfortable working with technology as well as in 
their future fields of working. (T7)
Technologies also appeared to facilitate effective 
work methods (7.6%). This benefit, which some 
teachers stressed, is consistent with the above-pre-
sented results on effective work methods. As the 
following extract shows, the teachers viewed tech-
nologies as tools that enabled their students to work 
faster and more effectively.
It is faster to get assignments done on time. There 
is usually less talking going on, making it easier to 
concentrate. (T8) 
In addition, 7.3% of the teachers reported that their 
students felt more competent, that is, when perfor-
ming their assigned tasks:
Also, since the students are so used to technologies in 
their everyday life it helps them to relate to the mate-
rial better sometimes. (T9)
On this point, we note that the literature (see Deci 
& Ryan, 2000; Bandura, 2003) clearly demonstra-
tes that greater feelings of competence are strongly 
associated with academic success. 
Another benefit was the improved quality of the 
students’ assignments (6.6%), as the following tea-
cher explains:
There are many applications which can aid a student 
in their respective assignments as well, such as […] 
visual presentation for a project. It allows students 
[…] to refine their work and to make sure it is the best 
they can offer. In many ways, the computer is truly a 
useful educational tool. (T10)
Greater communication potential (3.6%) and better 
written work by the students (2.8%) were further 
benefits that the teachers perceived when techno-
logies were used in the classroom. As the following 
extract shows, the quality of written work was noti-
ceably improved, in terms of not only presentation, 
but also ideas:
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There is auto correction, which allows you to see your 
mistakes as you go and being able to learn from them. 
The Internet provides useful information that students 
can use for ideas in their assignments or quotes to sup-
port their argument. (T11) 
Figure 11.  Teachers’ perceptions of the 10 main benefits 
of using technologies in the classroom.
When we asked the 2,712 students about the main 
benefits of using technologies in class, their quali-
tative responses differed slightly from those of the 
teachers. The first benefit in the students’ view was 
access to information, with 28.8% reporting that 
ICT enabled them to access a vast store of infor-
mation (Figure 12). Like the teachers, the students 
perceived this as a major benefit:
I could give you 1,000 advantages, but one of the most 
is you can find your information needed really fast… 
instead of going in books looking for hours. (S14)
Moreover, 25.5% said that the technologies ena-
bled them to organize their work better. The two 
following extracts illustrate this perception:
I think that using a computer to do assignments is 
much more effective than doing it by hand in certain 
respects for a number of reasons. (S15)
Firstly, using a computer, doing the work is much less 
time consuming due to the readily available infor-
mation provided by the internet, and not to mention, 
typing is also much faster. It enables students that are 
writing assignments that have a word limit and mi-
nimum to view their progress as well. […] There are 
many applications which can aid a student in their 
respective assignments as well, such as making a movie 
or a visual presentation for a project. It allows stu-
dents the ability to refine their work and to make sure 
it is the best they can offer. (S16)
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For the students, the ability to write “more and fas-
ter” was ranked third among the benefits of using 
technologies (23.8%):
I like using laptops for work at school, because it saves 
a lot of time, because I can type a lot faster than if I am 
writing it by hand. (S17)
The students apparently perceived that improved 
writing was a central benefit of using technologies 
in class, because “to make fewer mistakes when wri-
ting” was ranked fourth (10.3%):
It makes you make fewer errors in writing because 
the computer is correcting you, so you don’t really care 
about your mistakes anymore. (S18)
Figure 12.  Students’ perceptions of the main benefits of 
using technologies in class.
This was followed by motivation, which, although 
only 8.5% of students mentioned it, is nevertheless 
an important dimension of academic success:
I also believe that using technology makes us students 
more excited and involve into doing the homework or 
assignment. (S19)
Although most students did not spontaneously 
mention motivation (Figure 12), it was obvious 
that they were motivated when they were observed 
using technologies in class. The lower ranking given 
to motivation by students than by teachers could be 
explained in part by the fact that they experienced 
this aspect differently. That is, they thought more 
in terms of “enjoyment.” In fact, when the students 
were asked about how well they agreed with some 
of the statements about technologies (Figure 13), 
94.3% responded that they liked using the compu-
ter at school, and 94.2% liked looking for information 
on the Internet. Furthermore, 89.3% of the 2,712 
students surveyed felt that using technologies in 
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class helped them learn. These results suggest that 
young people enjoy using technologies, and not just 
for fun, but also to learn and to find information. 
Figure 13.  Students’ perceptions of the main benefits of 
using technologies in class.
Finally, note that teachers as well as students claimed 
that the use of technologies in class increased fee-
lings of competence (3.4%):
Firefox, Word, PowerPoint, Excel, Garage Band, 
iMovie, iPhoto, Smartboard. [...] All of these pro-
grams help me to learn and to understand what I am 
expected to do. [...] They really help me in my assign-
ments and for me to have good grades! (S20)
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5.8 Main challenges in the use  
 of technologies in class
In addition to the benefits of ICT integration into 
education, it was important to identify the main 
challenges that teachers met when using technolo-
gies in class in order to consider potential solution 
avenues. The qualitative data gathered from the 389 
surveyed teachers revealed six main challenges that 
they faced, sometimes daily, in using technologies 
in class (Figure 14). Consistent with the literature, 
the most frequent challenge was the equipment, 
with 52.9% of teachers wishing that they had better 
equipment in their classrooms.
Effective use of ICT requires that the equipment be up-
to-date, reliable, […] within the classroom. (T12)
Figure 14.  Teachers’ perceptions of the main challenges 
of using technologies in class.
One noteworthy finding is that a greater propor-
tion of elementary than secondary teachers (with 
statistical significance) felt that the equipment it-
self constituted an inconvenience when using tech-
nologies in class.
Some teachers felt that time was an obstacle to 
the successful integration of technologies in the 
classroom (14.6%). The two following extracts aptly 
illustrate this challenge:
The enormous amount of time required to properly and 
effectively integrate ICT to any program remains a 
huge obstacle to meeting curriculum objectives. (T13)
Finding the time to experiment with the technologies 
to make the most of the ICT available. It is one thing 
to use ICT in the classroom, but using it in a “natural” 
and “educational” manner is another. (T14)
Time to prepare lessons (such as Smartboard lessons). 
(T15)
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Classroom management, particularly when tech-
nologies were being used, was a daily challenge for 
many teachers (14.0%). A good number of them 
pointed out the challenges posed by social media, 
such as Facebook and YouTube, which were highly 
distracting for the students and prevented them 
from completing their assignments:
[…] 12-year-old students who are very easily dis-
tracted by Facebook, Twitter, YouTube and game sites. 
(T16)
The students’ technological skills also posed a chal-
lenge for some teachers (7.4%). It appeared that it 
was sometimes difficult to set up complex projects 
involving technologies when the students’ skills 
varied. This was particularly problematic in the se-
cond year of elementary school and the beginning 
of third year, when the students had different bac-
kgrounds in handling technologies at school. The 
following extract describes one teacher’s experience 
with this problem:
What I have found most difficult is the fluctuation and 
changes in who gets what over the years: i.e. one year 
grade 3 then 4 didn’t get laptops so when I got those 
students in 5, I had to start from scratch; one year I had 
a very strong group who had had one to one laptops in 
3, 4, 5 and 6 and were very skilled with multimedia 
projects. […] The following year they received crappy 
G4 with none of the applications they had become so 
proficient with. (T17)
Professional development was another challenge 
for certain teachers (6.9%). However, this finding 
should be related to that of the first investigation 
(Karsenti & Collin, 2011), where the teachers re-
ported this as a greater challenge. We may there-
fore conjecture that the many efforts undertaken by 
the school board had gone some way to overcome 
this problem. Besides the fact that only 6.9% of tea-
chers still considered this a problem, the teachers 
generally felt the opposite, and they greatly appre-
ciated the variety of training programs that were 
available to them, particularly the use of interactive 
whiteboards in class and the use of tablets, such as 
the iPad. We should also mention that almost 80% 
of the teachers surveyed felt that the professional 
development programs that they attended had an 
impact (from somewhat to major) on their teaching 
practice. This finding also contrasts substantially 
with that of the first investigation, where most of 
the teachers perceived that the training they had 
received had very little impact.
Technical support concludes the list of challenges 
reported by the teachers (4.1%). This challenge ap-
peared to be greater in the smaller schools, where 
the technicians were less available:
There should be more technician time in small schools. 
There also should be time allowed to meet with him to 
ask questions and deal with our concerns. (T18)
The proportion of teachers who found the technical 
support inadequate was minimal, however, particu-
larly when compared with other surveys that show 
this complaint at the top of this list for school staff 
(Karsenti & Collin, 2011). We could therefore in-
terpret this finding as an acknowledgement of the 
effectiveness of the technical support measures put 
in place by the school commission since the last in-
vestigation.
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We also asked the 2,712 students about the pro-
blems they had using technologies in class. The 
qualitative results show three main challenges (Fi-
gure 15).
Figure 15.  Students’ perceptions of the main challenges 
in the use of technologies in class.
A large proportion of the students (71.2%) stressed 
that the equipment they had to use constituted a 
challenge. This was by far the most significant pro-
blem for them, as illustrated by the following ex-
tracts:
The computer are 2005 so there quite old so they have 
often problem like mine didn’t want to opened so I had 
to send it to help desk. (S21)
When your computer crashes you can’t use it but the rest 
of the class can so that’s not very fair. (S22)
Some main problems are that if it needs to be charged 
sometimes you can’t use the computer. (S23)
Sometimes the computers crash, and we lose our work. 
(S24)
The next challenge, which some might find sur-
prising, was the teacher’s classroom management 
(20.7%). That is, sometimes the presence of techno-
logies made more problems for the teacher. On this 
point, we should mention that using computers for 
fun at school was not particularly appreciated, by 
either students or teachers, because as many poin-
ted out (as they did in the first investigation), social 
networking sites like Facebook could be very dis-
tracting:
[…] many people are too busy on Facebook instead of 
working. (S25)
It makes you want to go on another site that your not 
supposed to be on (ex: Facebook, Skype, Twitter, etc.). 
(S26)
Sometimes you go on Facebook or other sites like that 
and it gets you distracted. (S27)
The main problems includes people using the laptops 
to go on social networking sites such as Facebook and 
Twitter instead of completing their work. (S28)
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It is therefore interesting to note that, contrary to 
certain concerns about the use of ICT in education, 
the surveyed students, like their teachers, appeared 
to have developed a profoundly educational vision 
of technology use in class, to the point where using 
the laptop for amusement was frowned upon. The 
students’ “technoeducational maturity” is no doubt 
connected to the frequency with which they used 
technologies. In other words, the implication is that 
the more that students use ICT for learning, the 
more they will appreciate their educational value.
The last main challenge, reported by a few students 
(8.0%), was the difficulty in finding and identifying 
good information versus unreliable information. 
This relates to the competency “use of informa-
tion and communications technologies,” which so-
metimes appeared to be severely tested, given the 
amount of resources available on the Internet:
Well, most of the time it’s from not finding the infor-
mation that I need. (S29)
I rarely have problems on the computer at school, but 
I would say my main problem is going through all the 
websites to see if my information is true or not. (S30)
You don’t always know if the answers on the internet 
are right. (S31)
The main problem is that the information you may re-
trieve could be wrong. (S32)
These results, which were reported by a minority of 
the students, are in contrast with the results repor-
ted above (see the section Impact of technologies on 
students’ capacity to exercise critical judgment), where 
a large majority of the students felt that they had 
advanced or even expert skills in finding informa-
tion on the Internet. We may tentatively conclude 
that the students were not fully aware of the issues 
or limitations of information literacy.
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Let us recall that this project was initia-ted under a partnership between the Canada Research Chair on Informa-tion and Communication Technologies 
(ICT) in Education and the Eastern Townships 
School Board. Ten years ago, the education actors 
at this school board decided to provide each of its 
students and teachers with laptops for learning and 
teaching.
In this study, which is still ongoing, we aimed to 
determine the perceptions of the students and tea-
chers of the impacts of ICT on 1) writing skills, 
2) creativity, 3) communication and cooperation, 4) 
effective work methods, and 5) critical judgment. 
We also aimed to identify 6) the main benefits and 
7) challenges involved in regular use of technolo-
gies in the classroom, and 8) the equipment and ac-
cess available to teachers and students at the school 
board. In all, 2,712 students (from grades 3 to 11) 
and 389 teachers participated in the study. We ad-
ministered a widespread questionnaire survey to 
students, teachers, and other education stakehol-
ders, the results of which are presented in this re-
port. We also held individual and group interviews 
and observed classrooms in order to gain a deeper 
understanding of the benefits and challenges of 
using laptops for teaching and learning.
First, the analysis of results shows that ICT played 
an instrumental role in the development of the stu-
dents’ writing skills. They wrote faster, more, and 
better—in terms of planning and structure—and 
they enjoyed writing more. Considering that wri-
ting is a core competency in the school curricu-
lum—it is deemed essential for academic success 
in secondary school—it may be concluded that the 
education actors at the Eastern Townships School 
Board played a key role by enabling their students 
to mobilize the cognitive potential of ICT to deve-
lop their writing skills.
6. Conclusion
Second, the results clearly demonstrate the central 
role of ICT in the development of a diversity of 
competencies required for academic success: creati-
vity, communication and cooperation, effective work 
methods, and critical judgment. Taken together, the 
testimonies of the surveyed teachers and students 
made a strong case for the capacity of ICT to facili-
tate the development of these competencies.
Third, and more generally speaking, we grouped 
the main challenges that the education actors at the 
Eastern Townships School Board faced, and which 
they could overcome in the coming months: 
1. universal access to good quality equipment;
2. the time required to properly prepare lessons 
and activities that take full advantage of ICT 
in class;
3. class management;
4. students’ information literacy. 
The greatest challenge concerned the equipment 
itself, underscored by 52.9% of the teachers and 
71.2% of the students. Moreover, as the results 
show, the other challenges paled by comparison. 
It is also understandable that the teachers and stu-
dents, with their extensive experience in using ICT 
in education, would appreciate having better equip-
ment to work with. 
Among the other challenges were lack of time, 
which will probably always remain a problem in 
teaching, a notoriously time-consuming profession. 
Classroom management was also an unavoidable 
downside of teaching. Nevertheless, through greater 
use of ICT, these challenges can be handled better. 
Moreover, teachers can take some reassurance from 
the fact that the students at the Eastern Townships 
School Board were also aware of these challenges. 
This would appear to be a first step in the search for 
a solution. Students’ information literacy was the 
fourth challenge that teachers faced. Some students 
were unable to judge the validity of the informa-
tion they found, particularly in today’s society, with 
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its deluge of Internet information. However, this 
fourth challenge also had a flip side. Students at 
the Eastern Townships School Board were proba-
bly far better at using technologies than any other 
students in Quebec, thanks to their many years of 
using technologies in class.
Fourth, the data gathered in this study revealed 10 
main benefits to using technologies in class for tea-
ching and learning :
1. Students’ motivation
2. Access to information and educational re-
sources, for both students and teachers
3. Students’ writing skills
4. Students’ effective work methods
5. Students’ feelings of competence
6. Individualized learning
7. Students’ quality of work
8. Easier communication, cooperation and 
teamwork, for both teachers and students
9. Better preparation of youth for the future, 
and for their own future
10. Students’ creativity.
We find motivation at the head of the list of bene-
fits of using technologies in class. Of the 2,712 
surveyed students, 94.3% said that they liked using 
computers in class. We may note that 89.3% stated 
that using technologies in class helped them learn. 
The perceptions of these benefits by the almost 
3,000 students who participated in the study sug-
gest that the use of technologies in the classroom 
for teaching and learning can play a major role in 
academic success. 
Another particularly interesting result of this study 
was the attitude of the Eastern Townships School 
Board teachers towards technologies. It is frequent-
ly argued in the literature on ICT integration in 
education that ICT are motivating for students, but 
that teachers are less enthusiastic (e.g. Livingston, 
2012), because they have to change their teaching 
practices in order to incorporate them. As indicated 
by Livingston (2012), it is particularly unusual to 
find so few teachers expressing a negative attitude 
about technologies (less than 4% of the surveyed 
teachers).
In light of the results of this second study, we may 
hypothesize that the “one laptop per child” program 
implemented at the Eastern Townships School 
Board contributed to some extent to the students’ 
achievement rate. Although it is almost impossi-
ble to relate the teachers’ ICT use with school suc-
cess—which was not our objective in this research 
project—there is no doubt that the results clearly 
highlight that the pedagogical use of technologies, 
by both teachers and students, improved the tea-
ching context (enhanced writing skills, creativity, 
communication, cooperation, work methods, criti-
cal judgment, etc.), which could have played a si-
gnificant role in the students’ achievement. 
In other words, the teaching context put in place 
at the Eastern Townships School Board may have 
contributed to the outstanding decrease in the stu-
dent dropout rate (by almost 50%) over the suc-
ceeding decade. Above all, this remarkable progress, 
which we may attribute in part to a well-planned 
use of technologies for teaching and learning in the 
classroom, would not have been possible without 
the complete commitment and outstanding skills 
of the teachers, school principals, and other educa-
tion stakeholders at the Eastern Townships School 
Board. This also means, implicitly, that the official 
statistics on student dropout rates at this school 
board are in line with the results of this second in-
quiry, which highlighted, among other things, the 
central role that technologies play in developing 
students’ writing skills and other key competencies 
central to students’ achievement rates.
Many educators and sociologists contend that the 
fight against school dropout must be taken beyond 
the school walls, and that it is a matter of concern 
not only for those who work in the education field, 
but also for the students, their parents, the entire 
community, and the governments. Even though the 
Eastern Townships School Board has succeeded 
over ten years in almost halving their dropout rate, 
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elsewhere in Quebec, over 18,200 adolescents quit 
school each year, steadily increasing the pool of un-
dereducated citizens (Statistics Canada, 2011). Not 
only do they not have a high school diploma, their 
future will be more challenging. If the Government 
of Quebec wants to intensify the battle against dro-
pout and improve the odds of succeeding for its 
youth, thereby ensuring Quebec’s future growth, it 
would do well to take notice of this commendable 
initiative by the Eastern Townships School Board 
to implement pedagogical and technological chan-
ge. It should find ways to introduce technologies 
into the classroom under a widespread, carefully 
considered educational program. However, not just 
any technology will do. Our investigation revealed 
a key element for academic success: each student 
and teacher, in line with their school context and 
pedagogical needs, seem to benefit more from using 
their own laptop than any other technology. 
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The results obtained in this second investi-gation point to several promising directions for research:
1. More systematic studies on the impacts of 
enriched technology environments, such as 
at the Eastern Townships School Board, on 
students’ academic success
2. More specifically targeted studies on adapta-
tion processes in teachers and students when 
making the shift from a traditional class to a 
laptop class, and vice versa
3. Studies on the relationships and interactions 
between students’ use of laptops in class and 
at home
4. Longitudinal studies to trace the academic 
and professional paths of students who atten-
ded “one laptop per child” classrooms to gain 
a better understanding of the impact extent 
of this innovative project.
5. More specifically targeted studies in students 
who do not have Internet access at home, to 
better understand how they experience “tech-
nological exclusion” from society.
7. Directions for 
    future research
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1. Enable the Eastern Townships School Board 
to continue implementing education inno-
vations through well-planned and pedagogi-
cally sound programs that incorporate a “one 
laptop per child” approach.
2. Continue to assess the impacts of the “one 
laptop per child” program through rigorous 
studies in order to gain a deeper understan-
ding of the benefits and challenges inherent 
in this particular educational context.
3. Conduct longitudinal assessments of the im-
pacts of this pedagogical formula (“one laptop 
per child”), for example, in graduates from 
the Eastern Townships School Board.
4. Extend the use of laptops in class to all stu-
dents at the school board, including elemen-
tary grades 1 and 2.
5. Promote a return to the “one laptop per child” 
model for classes that have adopted other 
approaches.
6. Foster the development of information 
literacy and other computer skills in students 
and teachers.
7. Follow up on all efforts related to students’ 
capacity to “write better.”
8. Continue the outstanding efforts to promote 
teachers’ professional development, and conti-
nue to ensure that the programs offered meet 
their needs.
8. Twelve main 
   recommendations
9. Raise awareness in students, teachers, and 
other education stakeholders, including pa-
rents, of the many benefits of using laptops in 
the classroom.
10. Find ways to provide Internet access at home 
for the 9.6% students who do not have it.
11. Extend the experience of the Eastern 
Townships School Board to other school 
boards so that Quebec can become a leader in 
innovation through well-planned and peda-
gogically sound uses of technologies in class.
12. Raise students’ awareness of appropriate and 
educationally beneficial uses of technologies, 
both at school and outside school, so that 
social media, instead of posing an obstacle to 
academic success, become allies. 
 
    
Results	of	the	second	investigation
Anis, J. (1998). Texte et ordinateur – L’écriture réin-
ventée? Brussels, Belgium: De Boeck.
Annan, K. (2005). La société de l ’information est im-
pensable sans liberté, sans transparence, sans le 
droit de chercher, de recevoir et de répandre les 
informations et les idées, prévient Kofi Annan. 
New York, NY: Nations Unies, Département 
de l’information, Service des informations et 
des accréditations.
Atkins, D. E., et al. (2010). Transforming ameri-
can education: Learning powered by technology. 
Draft of the National Educational Technology 
Plan 2010. Washington, DC: Office of Edu-
cational Technology, U.S. Department of 
Education.
Balanskat, A., Blamire, R., & Kefala, S. (2006). The 
ICT impact report. A review of studies of ICT 
impact on schools in Europe. Brussels, Belgium: 
European Schoolnet.
Bandura, A. (2003). Auto-efficacité: le sentiment 
d’efficacité personnelle. Brussels, Belgium: De 
Boeck Université.
Bebell, D., & Kay, R. (2010). One to one compu-
ting: A summary of the quantitative results 
from the Berkshire Wireless Learning Initia-
tive. Journal of Technology, Learning, and Asses-
sment, 9(2). Retrieved from http://ejournals.
bc.edu/ojs/index.php/jtla/index
British Educational Communications and Tech-
nology Agency. (2006). The BECTA review 
2006. Evidence on the progress of ICT in 
Education. Coventry, UK: Becta ICT Re-
search.
British Educational Communications and Tech-
nology Agency. (2005a). Tablet PCs in schools. 
Case study report. Coventry, UK: Becta. Re-
trieved from http://dera.ioe.ac.uk/1462/
9. References
British Educational Communications and Tech-
nology Agency. (2005b). Tablet PCs in schools. 
A review of literature and selected products. Co-
ventry, UK: Becta. Retrieved from http://dera.
ioe.ac.uk/1461/
Brulland, I., & Moulin, C. (2006). Y faux camp 
m’aime fer attends scions. Cahiers pédagogi-
ques, 440, 29-30.
CEFRIO. (2012). Les médias sociaux ancrés dans 
les habitudes des Québécois. NETendances 
2012, 3(1). Retrieved from http://www.cefrio.
qc.ca
CEFRIO. (2011). Mobilité: le téléphone intelligent 
en croissance au Québec. NETendances 2011, 
2(3). Retrieved from http://www.cefrio.qc.ca
Conseil canadien sur l’apprentissage. (2011). Quel 
est le futur de l ’apprentissage au Canada? Ot-
tawa, ON: CCA. Retrieved from http://www.
ccl-cca.ca/
Cordier-Gauthier, C., & Dion, C. (2003). La cor-
rection et la révision de l’écrit en français 
langue seconde: médiation humaine, média-
tion informatique. Alsic, 6(1). Retrieved from 
http://alsic.revues.org/2149
Deci, E. L., & Ryan, R. M. (2000). Self-determi-
nation theory and the facilitation of intrinsic 
motivation, social development, and well-
being. American Psychologist, 55(1), 68-78.
Dohn, N. B. (2009). Web 2.0: Inherent tensions 
and evident challenges for education. Interna-
tional Journal of Computer-Supported Collabo-
rative Learning, 4(3), 343-363.
Fielding, N. G. (2012). Triangulation and mixed 
methods designs: Data integration with 
new research technologies. Journal of Mixed 
Methods Research, 6(2), 124–136.
    
Benefits	and	challenges	of	using	laptops	in	elementary	and	secondary	school
Fleischer, H. (2012). What is our current unders-
tanding of one-to-one computer projects: A 
systematic narrative research review. Educa-
tional Research Review, 7(2), 107-122.
Freiman, V., Beauchamp, J., Blain, S., Lirette-Pitre, 
N. et Fournier, H. (2010). Does one-to-one 
access to laptops improve learning: Lessons 
from New Brunswick’s individual laptop 
school initiative. Procedia - Social and Beha-
vioral Sciences, 2(2), 5686-5692.
Gilmore, J. (2010). Tendances du taux de décrocha-
ge et des résultats sur le marché du travail des 
jeunes décrocheurs. Questions d’éducation : le 
point sur l ’éducation, l ’apprentissage et la forma-
tion au Canada, 7(4). Retrieved from http://
www.statcan.gc.ca/pub/81-004-x/2010004/
article/11339-fra.htm
Goldberg, A., Russell, M., & Cook, A. (2003). The 
effect of computers on student writing: A 
meta-analysis of studies from 1992 to 2002. 
Journal of Technology, Learning, and Assessment, 
2(1). Retrieved from http://ejournals.bc.edu/
ojs/index.php/jtla/article/view/1661/
Grimes, D., & Warschauer, M. (2008). Learning 
with laptops: A multi-method case study. 
Journal of Educational Computing Research, 38, 
305-332.
Gulek, J. C., & Demirtas, H. (2005). Learning with 
technology: The impact of laptop use on stu-
dent achievement. Journal of Technology, Lear-
ning, and Assessment, 3(2). Retrieved from 
http://ejournals.bc.edu/ojs/index.php/jtla/ar-
ticle/view/1655/
Holcomb, L. B. (2009). Results & lessons learned 
from 1:1 laptop initiatives: A collective re-
view. TechTrends, 53(6), 49–55.
Huberman, A. M., & Miles, M. B. (1991). Anal-
yse des données qualitatives. Recueil de nouvelles 
méthodes. Brussels, Belgium: De Boeck Uni-
versité.
Huberman, A. M., & Miles, M. B. (1994). Data 
management and analysis methods. In N. K. 
Denzin et Y. S. Lincoln (Eds.), Handbook of 
qualitative research (p. 428-444). Thousand 
Oaks, CA: Sage.
Hutchison, A., & Reinking, D. (2011). Teachers’ 
perceptions of integrating information and 
communication technologies into literacy 
instruction: A national survey in the United 
States. Reading Research Quarterly, 46(4), 
312-333.
Karsenti, T., & Collin, S. (2011). Avantages et défis 
inhérents à l ’usage des ordinateurs au primaire et 
au secondaire : Enquête auprès de la Commission 
scolaire Eastern Townships. Synthèse des princi-
paux résultats. Montréal, QC: CRIFPE.
Karsenti, T., Komis, V., Depover, C., & Collin, S. 
(2011). Les TIC comme outils de recherche 
en sciences de l’éducation. In T. Karsenti, T. 
and L. Savoie-Zajc (Eds.), La recherche en 
éducation : étapes et approches (3rd éd., pp. 277-
301). Ville Saint-Laurent, QC: ERPI.
Ladbrook, J., & Probert, E. (2011). Information 
skills and critical literacy: Where are our di-
gikids at with online searching and are their 
teachers helping? Australasian Journal of Edu-
cational Technology, 27(1), 105-121.
L’Écuyer, R. (1990). Méthodologie de l ’analyse déve-
loppementale de contenu. Méthode GPS et concept 
de soi. Québec, QC: Presses de l’Université du 
Québec.
Livingstone, S. (2012). Critical reflections on the 
benefits of ICT in education. Oxford Review 
of Education, 38(1), 9-24.
Ministère de l’Éducation, du Loisir et du Sport. 
(2010). Taux de décrochage annuel. Québec, 
QC : Gouvernement du Québec. Retrieved 
from http://www.mels.gouv.qc.ca/sections/
publications/index.asp?page=fiche&id=1586 
    
Results	of	the	second	investigation
Ministère de l’Éducation du Québec. (2001). Pro-
gramme de formation de l ’école québécoise. Qué-
bec, QC: Gouvernement du Québec.
Morrison, G., Ross, S. M., & Lowther, D. L. 
(2009). Technology as a change agent in the 
classroom. In L. Moller, J. B. Huett & D. M. 
Harvey (Eds.), Learning and instructional tech-
nologies for the 21st century (pp. 151-173). New 
York, NY: Springer.
O’Reilly, T. (2005). What is Web 2.0 : Design pat-
terns and business models for the next generation 
of software. Retrieved from http://oreilly.com/
web2/archive/what-is-web-20.html
Organisation for Economic Co-operation and De-
velopment. (2012). Connected minds: Techno-
logy and today’s learners. Paris, France: OECD 
Publishing.
Organisation for Economic Co-operation and De-
velopment. (2008). New millennium learners: 
Initial findings on the effect of digital technologies 
on school-age learners. Paris, France: OCDE 
Publishing.
Penuel, W. R. (2006). Implementation and effects of 
one-to-one computing initiatives: A research 
synthesis. Journal of Research on Technology in 
Education, 38(3), 329-348.
Purcell, K., Rainie, L., Heaps, A., Buchanan, 
J., Friedrich, L., ... & Zickuhr, K. (2012). How 
teens do research in the digital world. Washing-
ton, DC: Pew Research Center’s Internet & 
American Life Project. Retrieved from http://
pewinternet.org/Reports/2012/Student- 
Research
Ramboll Management. (2006). E-learning Nordic 
2006. Impact of ICT on education. Copenha-
gue, Danemark: Ramboll Management.
Redecker, C. (2009). Review of learning 2.0 practi-
ces: Study on the impact of Web 2.0 innovations 
on education and training in Europe. Seville, 
Spain: Institute for Prospective Technological 
Studies.
Rogers, L. A., & Graham, S. (2008). A meta-ana-
lysis of single subject design writing interven-
tion research. Journal of Educational Psycho-
logy, 100(4), 879-906.
Siemens, G., & Tittenberger, P. (2009). Handbook 
of emerging technologies for learning. Winnipeg, 
MB: University of Manitoba. Retrieved from 
http://elearnspace.org/Articles/HETL.pdf
Spektor-Levy, O., Menashe, K., Doron, E., & Ra-
viv, D. (2010). Learning with personal lap-
tops in school: benefits & gains, obstacles & 
constraints. In Y. Eshet-Alkalai, A. Caspi, S. 
Eden, N. Geri & Y. Yair (Eds.), Proceedings of 
the Chais conference on instructional technologies 
research 2010: Learning in the technological era 
(pp. 81-86). Raanana: The Open University of 
Israel.
Statistique Canada. (2011). Enquête canadienne 
sur l ’utilisation d’Internet. Ottawa, ON : 
Statistique Canada. Retrieved from http://
www.statcan.gc.ca/daily-quotidien/110525/
dq110525b-fra.htm
Suhr, K. A., Hernandez, D. A., Grimes, D., & Wars-
chauer, M. (2010). Laptops and fourth-grade 
literacy: Assisting the jump over the fourth-
grade slump. Journal of Technology, Learning, 
and Assessment, 9(5). Retrieved from http://
ejournals.bc.edu/ojs/index.php/jtla/index
UNESCO. (2005). Vers les sociétés du savoir. Paris, 
France: Éditions UNESCO.
Walraven, A., Brand-Gruwel, S., & Boshuizen, H. 
P. A. (2008). Information-problem solving: A 
review of problems students encounter and 
instructional solutions. Computers in Human 
Behavior, 24(3), 623-648.

